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PTO: 2003-4779 

Japanese Published Unexamined (Kokai) Patent Publication No. S60- 167445; Publication 
Date: August 30, 1985, Application No. S59-21688; Application Date: February 10, 
1984; Int. CI. 4 : H01L 21/88; lnventor(s): Yoshio Sakai et al.; Applicant. Hitachi Ltd.; 
Japanese Title: Tasou Kinzoku Haisen (Multi-layer Metal Wiring) 

Specification 

Title of Invention 
Multi-layer Metal Wiring 

Claim 

A multi-layer metal wiring that comprises first, second and third layers, 
characterized in that a secondary metal wiring at the upper most layer is formed, which 
runs parallel to a primary metal wiring at the first or second layer that forms power source 
and grounding lines; by connecting the primary and secondary metal wirings, current is 
made to run in both primary and secondary metal wirings; by these means, the resistance 
of the metal wirings is reduced so as to reduce noises; by further reducing the current 
density, the reliability is improved. 

Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to wiring structures of highly integrated LSIs to reduce the 
noises at power source and grounding lines 



[Background of the Invention] 

As for the highly integrated LSIs, in order to increase the flexibility in the 
designing of wirings, multi-layer structures for metal wirings using aluminum are used. 
Fig. 1 illustrates an example of the multi-layer structures. A circuit 1 is wired in the 
horizontal direction. A power source line 2 and a grounding line 3 for each circuit are 
formed at a primary Al layer in the horizontal direction. A common power source line 4 
and a common grounding line 5 are formed at a secondary Al layer in the horizontal 
direction. However, in this structure, when the circuit arranged in the horizontal direction 
is extended, the length of Al lines 2 and 3 formed in the horizontal direction becomes 
longer. Because of that, the resistance increases. If high current runs in the Al lines, noises 
occur due to a voltage fall. As a result, erroneous operations occur in the circuit. 

[Purpose of the Invention] 

The purpose of the invention is to offer a new structure that reduces noises due to 
the voltage fall of the power source and grounding lines so as to improve the 
disadvantages of the conventional structures. 

[Abstract of the Invention] 

In order to achieve the purpose, the invention is characterized as follow. The 
resistance of the wiring is reduced with a multi-layer structure of the metal wiring. By this 
means, a voltage fall of the power source and grounding lines is prevented. The noises are 
finally reduced. 
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[Embodiment of the Invention] 

The embodiment of the invention is described hereinbelow. Fig 2 illustrates a 
wiring with the same circuit structure as in Fig. 1 . It adopts an Al triple layer structure, 
which differs from the structure of prior art wiring as illustrated in Fig. I. More 
specifically, a wiring at the third Al layer is formed in parallel to a power source line 6 and 
a grounding line 7 at the first Al layer, which run in the horizontal direction as in Fig. 2. 
The wiring is then connected to common wirings 8 and 9 that run in the vertical direction. 
Fig. 3 illustrates a cross-sectional surface structure of a section that uses Al layers. The 
section is connected to a third Al layer 15 on power source and grounding lines formed at 
an Al wiring 1 1 at the first layer via a second Al layer. First Al layer 1 1 and third Al layer 
15 run parallel to each other in the same direction. The resistance of the power source and 
grounding lines as illustrated in Fig. 2 is reduced to Vi or less without losing the integration 
density. If the third Al layer is used for the power source and grounding lines alone, the 
width of the third AJ wiring as in Fig. 3 can be increased. The wiring resistance can be also 
reduced to 1/3 to 14 

[Advantageous Result of the Invention] 

As described above, the resistance of the power source and grounding lines of a 
LSI is reduced using the present invention without losing the integration level. Because of 
that, the noises of the power source and grounding lines are also reduced. Subsequently, a 
high-speed operation is possible for the circuit formed using a fine device without having 
any erroneous operations. 



Furthermore, as the current density that runs in the multi-layer metal wiring is 
reduced, a migration effect (a cut metal wiring) of the metal due to high current is 
reduced. The reliability significantly improves 

The invention is variously modified as long as the concept of invention is 
maintained. For example, in Fig. 2, AJ wirings 6 and 7 that run in the horizontal direction 
can be substituted for the second layer Al wiring and the third layer Al wiring. 

Brief Description of the Invention 

Fig. 1 illustrates the components of prior art wiring that uses a double layer Al 
wiring. Fig. 2 illustrates the components of a wiring by the invention that uses a triple layer 
Al wiring. Fig. 3 is a cross-sectional view illustrating a low noise wiring of the invention 

I. .. Circuit unit 

3, 5, 7 and 9... Grounding lines 
2, 4, 6 and 8... Power source lines 
10, 12 and 14... Insulating films 

II. .. First Al layer 

13 . . . Second Al layer 
15... Third Al layer 

Translations Branch 

U.S. Patent and Trademark Office 

8/01/03 

Chisato Morohashi 
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